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The conductivity of molten slags enables continuous smelting furnaces to be operated electrically, although the ore fed into the furnace may be non-conducting. The furnace may be started in the first place by means of an arc between the electrodes; the heat of the arc melting some of the surrounding material, which ultimately fills the space between the electrodes with a molten conducting slag. Heat is then generated by the passage of the current through the slag, more ore becomes heated and melted, and after a time the whole crucible of the furnace becomes thoroughly heated and filled with molten slag and metal. Another way of starting such a furnace is by placing some coke between the electrodes. The coke, being a moderately good conductor, soon becomes heated by the passage of the current, and melts the surrounding ore charge. The electrodes are then pulled further apart and the operation goes on as described above. A third method consists in pouring some molten slag into the furnace when the current may be at once switched on, and the furnace will soon be in regular operation.
Although the ordinary rocks and ore minerals are very poor electrical conductors, when cold, the coke, which is often added to the charge as a reducing reagent, is a fair conductor, and, if present in sufficient quantity, will render the charge somewhat conducting.
The writer has attempted to calculate the resistivity of the melting .materials in the fusion zones of the H6roult and Keller ore smelting furnaces, and also of molten slags themselves. The data available were very unsatisfactory, and the results obtained can only be taken as representing in the roughest way the resistivities of these materials. The Heroult and Keller smelting-zones appear to have a resistivity of about o.i ohm for i cu. in., varying perhaps from about 0.05 to 0.15 ohm.1 The resistivity of molten slag is about i or 2 ohms for i cu. in.2 In the Gin and Kjellin steel furnaces, the resistivity of molten iron is an important factor; and this is very small, being about 0.000,07 ohm for i ,cu. in.3
1 Calculated from the published drawings and electrical measurements for these furnaces, assuming that the resistivity is uaiform throughout the volume between the bottom of the electrode and the surface of the melted charge.
1 The resistivity of fused salts is of about this order, see J. W. Richards, Conduction in fused and solid electrolytes. Trans. Amer. Electrochem. Soc., vol. vii, p. 71.
* G. Gin (Haanel's European Report, 1904, p. 172), gives the resistivity of molten pig-iron as ai6Xio~6 ohms per centimeter cube ( = 0.000,085 ohm per inch cube). He has also measured the resistivity of molten pig-iron at 1,300° C. (Trans. Electrochem. Soc., vol. viii, p. 289), and finds it to be i6Xio~6 ohms per cubic centimeter (=0.000,063 ohm per inch cube). Electric Smelting and Refining (1897 Ed.). Figs. 157, 158, aqd 165. *
